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ticulate laden fluid whereby particulate flowback is re- 
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providing a fluid suspension including a mixture of a par- 
ticulate and a tackifying compound, pumping the sus- 
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This invention relates to a method of treating a subterranean formation to control particulate flowback. 
Transport of particulate solids during the production of hydrocarbons from a subtenaneanf^ 
probSX transported solids can erode or cause sfcnificant wear in the hydrocarbon product™ ^equjpmen^ used 
in*e recover process. The solids also can clog or plug the wellbore thereby ^J"^^* 1 *™^ 
production. Further, the transported particulates must be separated from the recovered hydrocarbons adding further 

exp r^u^ 

formation and/or as a result of well treatments placing particulates in a wellbore or formation, such as, by gravel packing 

° f P Seatmen n t 9 o» subterranean formations, it * common to place particulate materials as a filter medium andtor 
a proopan tinTe near wellbore area and in fractures extending outwardly from ths wellbore. In fractunng operations, 
orS to canieotto fractures created when hydraulic pressure is applied to these subterranean rock f orrnations to 
a SKheSls are devetoped. Proppant suspended * a vtocosified fracturing fluid is cam* outwardly away 
from "JeJbore within the fractures as they are created and extended with continued pumping. Upon release of 
piping pressure. Z proppant materia* remain in the fractures holding the separated rock faces n an open postoon 
tormina a channel for flow of formation fluids back to the wellbore. 

PrLpant flowback is the transport of proppants back into the wellbore with the production of formats fluids 
folloSSurirTh^undesirableresutt causes undue wear on production equpment, the need for separation of 
S frSSuced hydrocarbons and ocxaeioml^ 

metoSant does not remain within the fracture and may limit the wk«h or conductK/ityj * the 
Proppant flowback often may be a aggravated by what is described as 'aggressive" flowback of the well after a stim- 

per mirurte (BPM) per perforation of the treatment fluids which were Produced into the subterranean formation Such 
Cteck ra es accelerate or force closure of the formation upon the proppant introduced into the formation. The rapid 
lowSe cS TeS in large quantities of the proppant flowhg back into the wellbore before closure occurs or where 
LadSuaTbridging wrthin the formation occurs. The rapid ffowback is highly desirable for the operator as it returns a 

oo wellbore to production of hydrocarbons significantly sooner than would result from other techniques. 

Current*, the primary means for addressing the proppant flowback problem is to employ resm<oa ed proppants 
or resin consolidatkx, of the proppant which are not capable of use in aggressive flowback situates. Further, the cost 
of ZSaS proppant is higTand is therefore used only as a tail-in in the last five to twenty fiye percent of the 
Ip^TpTaclment^sin-oo^ed proppant is not always effective since there is some difficulty .n placing ,t uniformly 
SB SShfi fn£ur£ and, additionaltyTheTesin coating can have a de.eterious effect on fracture conductor*. Resin 
Sateo p^ppant also may interact chemicalty with common fracturing fluid cross.inking systems such as guar or ^ 
d^propvSguar with organo-metallics or borate crosslinkers. This interaction results m altered crosslink.ng andtor 
b TtSfor he fluids thereby affecting placement. Another means showing reasonable effectiveness has been to 
g SuS release fracturing pressure once the fracturing operation has been completed so that ~^re pres- 
sure acting against the proppant builds slowly allowing the proppant particles to stabilize before flowback of the frac- 
turing of hydrocarbon products. Such stow return is undesirable, however, smce it reduces 

the production from the wellbore until the treatment fluid is removed. 

In unconsolidated formations, it is common to place a filtration bed of gravel ,n the near-wellbore area ^norder to 
present a physical barrier to the transport of unconsolidated formation fines with the production °' ^rc^sjp- 
Lty suchlo-called -gravel packing operations- involve the pumping and placement of a quanttty of gravel andfc* 
hating a mesh size between about 1 0 and 60 mesh on the U.S. Standard Sieve Series into the ""consohdated 
formation adjacent to the wellbore. It is sometimes also desirable to bind the gravel particles together in order to form 
a ZuT^tS through which formation fluids can pass while straining out and retaining the bulk of the unconsol^ 
sand and/or fines transported to the near wellbore area by the formation fluids. The gravel particles may constitute a 
resin^oated gravel which is either pre-cured or can be cured by an overflush of a chemical binding agent oncethe 
gravel is in place. It has also been known to add various hardenable binding agents or hardenable adhesrves directly 
to an overflush of unconsolidated gravel in order to bind the particles together. 

U S Patents 5 330 005 5 439,056 and 5.501 ,275 disclose a method for overcoming the difficulties of resmcoating 
proppants orgravel'packs by the irKorporation of a fibrous r^ 
55 into the subterranean formation. The fibers generally have a length ranging upwardly from about 2 ^ilSmeters and a 
diameter of from about 6 to about 200 microns. Fibrillated fibers of smaller diameter also may be used. The fibers i are 
believed to act to bridge across constrictions and orifices in the proppant pack and form a mat or framework which 
holds the particulates in place thereby limtting particulate flowback. The fibers typically result in a 25 percent or greater 
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loss in permeability of the proppant pack that is created in comparison to a pack without the fibers. 

While this technique may function to limit some flowback, it fails to secure the particulates to one another in the 
manner achieved by use of resin coated particulates. 

U.S. Patent 5,501,274 discloses a method for reducing proppant flowback by the incorporation o^tormoplastic 
s material in particulate, ribbon or flake form with the proppant Upon deposition ofthe proppant and thermoplastic ma- 
terial in the formation, the thermoplastic material softens and causes particulates adjacent the material to adhere to 
the thermoplastic creating agglomerates. The agglomerates then bridge with the other agglomerates and other partic- 
ulates to prevent flowback from the formation. 

It would be desirable to provide a method which will bind greater numbers of particles of the particulate to one 
10 another whereby agglomerates may be formed which would further assist in preventing movement or flowback of 
particulates from a wellbore or formation without significantly reducing the permeability of the particulate pack during 
aggressive flowback of treatment fluids. 

We have now devised a method of treating a subterranean formation and a resultant porous particulate pack, that 
inhibits the flow of particulates back through the wellbore with the production of hydrocarbons without significant effects 
is upon the permeability of the particulate pack. 

In one aspect, the present invention provides a method of treating a method of treating a subterranean formation, 
which method comprises the steps of introducing a treatment fluid into a subterranean formation; admixing with at least 
a portion of said fluid, a particulate which is introduced into and deposited within said formation; admixing with at least 
a portion of said particulate a liquid or solution of a tackifying compound whereby at least a portion of said particulate 
20 is at least partially coated by said compound such that the critical resuspension velocity of said at least partially coated 
particulate is increased by at least about 50 percent when tested at a level of 0.5% active material by weight over said 
particulate atone with water; depositing the tackifying compound coated particulate in the subterranean formation; and 
flowing back fluid from the formation whereby the tackifying compound coated particulate retards movement of at least 
a portion of the particulate within said formation. 
25 in another aspect, the invention provides a method of treating a subterranean formation penetrated by a wellbore, 

comprising the steps of providing a fluid suspension including a mixture of particulate material and another material 
comprising a liquid or solution of a tackifying compound, which coats at least a portion of the particulate upon admixture 
therewith, pumping the fluid suspension including the coated particulate through the wellbore and depositing the mixture 
in the formation. Upon deposition of the coated materia) mixture in the formation the coating causes particulate adjacent 
30 the material to adhere to the coated material thereby creating agglomerates which bridge against other particles in the 
formation to prevent particulate flowback. 

In accordance with the present invention, the coated material is effective in inhibiting the flowback of particulate 
in a porous pack having a size ranging, for example, from about 2 to about 400 mesh in intimate admixture with the 
tackifying compound coated particulates. 
35 The coated material is effective in consolidating particulate in the form of agglomerates in a formation as a result 

of a fracturing or gravel packing treatment performed on a subterranean formation during aggressive flowback of the 
treatment fluid. 

In accordance with the present invention, a liquid or solution of a tackifying compound is incorporated in an intimate 
mixture with a particulate material such as conventional proppants or gravel packing materials and introduced into a 

^0 subterranean formation. 

As used in this specification, the term "intimate mixture 1 will be understood to mean a substantially uniform dis- 
persion of the components in the mixture. The term "simultaneous mixture" will be understood to mean a mixture of 
components that are blended together in the initial steps of the subterranean formation treatment process or the prep- 
aration for the performance of the treatment process. 

45 The coated particulate or proppant material may comprise substantially any substrate material that does not un- 

desirable chemically interact with other components used in treating the subterranean formation. The material may 
comprise sand, ceramics, glass, sintered bauxite, resin coated sand, resin beads, metal beads and the like. The coated 
material also may comprise an additional material that is admixed with a particulate and introduced into a subterranean 
formation to reduce particulate flowback. In this instance the additional substrate material may comprise glass, ceramic, 

50 carbon composites, natural or synthetic polymers or metal and the like in the form of fibers, flakes, ribbons, beads, 
shavings, platelets and the like. In this instance, the additional substrate material generally will be admixed with the 
particulate in an amount of from about 0.1 to about 5 percent by weight of the particulate. 

The tackifying compound comprises a liquid or a solution of a compound capable of forming at least a partial 
coating upon the substrate material with which it is admixed prior to or subsequent to placement in the subterranean 

55 formation. In some instances, the tackifying compound may be a solid at ambient surface conditions and upon initial 
admixing with the particulate and after heating upon entry into the wellbore for introduction into the subterranean for- 
mation become a melted liquid which at least partially coats a portion of the particulate. Compounds suitable for use 
as a tackifying compound comprise substantially any compound which when in liquid form or in a solvent solution will 
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form a non-hardening coating, by themselves, upon the particulate and preferably will increase the continuous critical 
!S2S! of me particulate when contacted by a stream of water as hereinafter descnbed „ Example by 
LS^^rcentoverthe particufcte atone when present in a 0.5 percent by ^^ t ^ c ^2S 
me initial critical resuspension velocity by at least about 50 percent over the particulate alone. Pref erably 
^^ZSus cS resuspension velocity is Creased by at least 100 percent over particulate atone and most 
Z^TS^T^^ overrate atone and the initial crtica. resuspension velocity la .ncreased 
ovSCtTS^cenTand most preferably at least 100 percent over particufcte atone. A particularly pMW 
S Wunds comprise polyenes which are lk,ukls or in sotvent solution at me ter^erature of m^u^ 
SrSneSn SmJn to be treated such that the potyamides are. by M ^^LT^^oTre^n 
oartfculates introduced into the subterranean formation. A particularly preferred product is a condensation reaction 
SSS^Sn^Toommenaaly available polyacids and a polyamine. Such commercial products include com- 
Ss .^aTmMure?^, dibasic acids containing some trimer and higher oiigomers and also sn«« amounts c* 
m^n^ci* whi^ are rented with polyamines. Other polyacids include trimer acids, synthetic acids produced 
Sos Sic anhydride and acrylic acid and the like. Such acid compounds are available from companies 
IZ X^'^TcZp. Chemta... and Emery Industries. The reactton products are avaiteble from, for example. 

preset o more acid functionalities per molecule with a potyamine. As ie well known in t e manu- 

facSg bdust-y. me polyacids and polyfuncttonal amines are introduced intoa reactor where, wrth agtation. the mildty 

wS reS is condensed and removed leaving the polyamide. The motecular weignt ™* <>"' P^J " 
o^he^lymer are controlled by choice and ratio of feedstock, heating rate, and judictous use of monof unctional acids 
an^ST to tlinate chain propagation. Generally an excess of polyamine is present to prevent runaway ch*n 
oriaSon UnreTcted amines can bVremoved by distillation, if desired. Often a solvent, such as an atohoL « ad- 
S^eZlond^nsation reaction product to produce a liquid solution that can readily be handled. The con- 
ZSSSS^S^ is accomplish* at a temperature of from about 225-F to about 450 F under , , ni^ogen 
sweS i toremovethecondensed waterfrom the reaction. The polyaminescan comprise, for example, ethylened.am.ne. 
diethvlenetriamine methylene tetraamine. amino ethyl piperaz.ne and the like. 

T^ Sv^s^an be converted to quaternary compounds by reaction with methylene chtonde. diethyl sulfate^ 
ben^chSTdieth;, sulfate and the like Typical* the quantization reaction wouto be effected at a temperature of 
from about 1 00 to about 200°F over a period of from about 4 to 6 hours. 

^atemLTtoTreaction may be employed to improve the chemical compattoility of me tack.fy.ng compound 
with the other chemicals utilized in the treatment fluids. 

Q^temSL of me tackifyfcg compound can reduce effects upon breakere in me fluids and reduce or m,n.m,ze me 
hiitfar affects of the compounds when present in various fluids. 

noivAsters and Dolvcarbamates, natural resins such as shellac and the like. 

material by w2t of the coated particulate. It is to be understood mat larger quantities may be used. "oweveUhe 
^antSeneralry do not sitftiflcantly increase performance and could »^?>»'Tl?ZZ^Zz 
ZSSculate pack Preferably, the tackifying compound is admixed with the particulate .ntroduced .nto me subterra- 
ni^ormationTan amount of from about 0.25 to about 2.0 percent by weight of the coated partcu late 

is to be at leaM partfelty coated with me tackifying compound, such as glass fibers or me like, the compound * presen 
n ^unr^Cal>ut 1 0 to about 250 percent act^ 

LnTgtnerally from about 0. 1 to about 3 percent active material by weight of the quantrty of particulate wlh^rtfte 
SteTrnaTerial is intimately admixed. Preferably the tackifying compound is present in an amount of from a^ 50 to 
aSutlSO percent of the material which is to be at leaet partially coated with me ^^<™^^?™*^ d 
tome particulate. At least a portion of the tackifying compound introduced with me add.tional matenal will contact and 
rnai at taast a Dortion of the particulate with which it is admixed. 

The^iq^iid ZSLn of tack*y*g compound interacts mechanically with the particles of particulate Produced into 
the subterranean formation to Omit or prevent me ftowback of particulates to me wellbore. 
,he CSTso.u,iono. tack^ngcompoundgene^ 

fracturing Tor gravel packing fluids comprisedof an aqueous fluid, an aqueous foam.ahydr<^rbonfluxlcf anemulsm 
a vriscosSying agent and any of me various known breakers, buffers, surfactants, clay stabUeere or the l.ke. 

U?e^kifyin^ compound may be incorporated into fluids having a pH in me range of from about 3 to 
abo*?2 ^r W ?iSS3erranean formative compounds are useful in reducing particulate movement 



25 



30 



35 



40 



45 



50 



55 



4 



EP 0 834 644 A2 



within the formation at temperatures from about ambient to in excess of 275 B F. It is to be understood that not every 
tackifying compound will be useful over the entire pH or temperature range but every compound is useful over at least 
some portion of the range and individuals can readily determine the useful operating range for various products utilizing 
well known tests and without undue experimentation. 

The liquid or solution of tackifying compound generally is incorporated with the particulate as a simultaneous 
mixture by introduction into the fracturing or gravel packing fluid along with the particulate. Fracturing fluids are intro- 
duced into the subterranean formation at a rate and pressure sufficient to create at least one fracture in the formation 
into which particulate then is introduced to prop the created fracture open to facilitate hydrocarbon production. Gravel 
packing treatments generally are performed at lower rates and pressures whereby the fluid can be introduced into a 
formation to create a controlled particule size pack surrounding a screen positioned in the wellbore without causing 
fracturing of the formation. The particulate pack surrounding the wellbore then functions to prevent fines or formation 
particulate migration into the wellbore with the production of hydrocarbons from the subterranean formation. The tack- 
ifying compound may be introduced into the fluid before, after or simultaneously with introduction of the particulate into 
the fluid. The liquid or solution may be incorporated with the entire quantity of particulate introduced into the subterra- 
nean formation or it may be introduced with only a portion of the particulate, such as in the final stages of the treatment 
to place the intimate mixture in the formation in the vicinity of the wellbore. For example, the tackifying compound may 
be added to only the final 20 to 30 percent of the particulate laden fluid introduced into the formation. In this instance, 
the intimate mixture will form a tail-in to the treatment which upon interaction within the formation with the particulate 
will cause the particles to bridge on the agglomerates formed therein and prevent movement of the particles into the 
wellbore with any produced fluids. The tackifying compound may be introduced into the blender or into any flowline in 
which it will contact the material to be at least partially coated by the compound. The compound may be introduced 
with metering pumps or the like prior to entry of the treatment fluid into the subterranean formation. 

In an alternate embodiment, the particulate may be premixed with the tackifying compound prior to admixing with 
a treatment fluid for use in a subterranean formation. 

In order that the invention may be more fully understood, reference is made to the accompanying drawings, where- 
in: 



FIGURE 1 provides a schematic illustration of a test apparatus utilized to determine the critical resuspension 
velocity for a coated substrate material; and 

FIGURE 2 provides a schematic illustration of additional unconfined flow cell test apparatus. 

To further illustrate the present invention and not by way of limitation, the following Examples are provided by way 
of illustration only. 



55 EXAMPLE I 



The evaluation of a liquid or solution of a compound for use as a tackifying compound is accomplished by the 
following test. A critical resuspension velocity is first determined for the material upon which the tackifying compound 
is to be coated. Referring now to Figure 1 , a test apparatus is illustrated for performing the test. The apparatus comprises 
a 1/2' glass tee 10 which is connected to an inlet source 12 of water and an outlet 14 disposal line is blocked to fluid 
flow. A water slurry of particulate is aspirated into the tee 1 0 through inlet 1 2 and collected within portion 1 6 by filtration 
against a screen 18. When portion 16 of tee 10 is full, the vacuum source is removed and a plug 20 is used to seal the 
end of portion 16. The flow channel from inlet 12 to outlet 14 then is swabbed clean and a volumetrically controlled 
pump, such as a "MOYNO" pump, is connected to inlet 12 and a controlled flow of water is initiated. The velocity of 
the fluid is slowly increased through inlet 12 until the first particule of particulate material is picked up by the flowing 
water stream. This determines the baseline for the starting of the resuspension velocity. The flow rate then is further 
increased until the removal of particles becomes continuous. This determines the baseline for the continuous resus- 
pension velocity. The test then is terminated and the apparatus is refilled with particulate having a coating corresponding 
to about 0.5 percent active material by weight of the particulate applied thereto. Similar trends generally are seen in 
the results when the concentrations tested are from about 0. 1 to about 3 percent, however, the 0.5 percent level which 
is within the preferred application range is preferred for standardization of the procedure. The test is repeated to de- 
termine the starting point of particulate removal and the velocity at which removal becomes continuous. The percent 
of velocity increase (or decrease) then is determined based upon the initial or continuous baseline value. The results 
of several tests employing the preferred polyamide of the present invention, and conventional epoxy and phenolic 
resins known for use in consolidation treatments in subterranean formations with 12/20 and 20/40 mesh sand are set 
forth below in Table I. 
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Test 
No. 


Particulate 
Size 


Coating Agent, 
% v/wt 
Particulate 


Percent Of Velocity 
Change At 
Starting Continuous 




1 


20/40/mesh 
sand 


none 


0 


0 


10 


2 


20/40 mesh 
sand 


1/2 percent 
poly amide 


192 


222 




3 


20/40 mesh 
sand 


1 percent 
polyamide 


271 


391 


15 


4 


20/40 mesh 
sand 


1/2 percent 
phenolic 


-0.5 


6.5 




5 


20/40 mesh 
sand 


1 percent 
phenolic 


-9 


-6.8 


20 


6 


20/40 mesh 
sand 


1/2 percent 
epoxy 


-9 


-1.2 




7 


20/40 mesh 
sand 


1 percent 
epoxy 


5.2 


12.2 


25 


8 


12/20 mesh 
sand 


1/2 percent 
polyamide 


228 


173 




9 


12/20 mesh 
sand 


1 percent 
polyamide 


367 


242 


30 


10 


12/20 mesh 
sand 


J. / 1, pexrcciiu 

phenolic 


42 


22 




11 


12/20 mesh 
sand 


1 percent 
phenolic 


42 


13 


35 


12 


12/20 mesh 
sand 


1/2 percent 
epoxy 


48 


30 




13 


12/20 mesh 
sand 


1 percent 
| epoxy 


38 


15 
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The data clearly illustrates the substantial increase in the critical resuspension velocity of a particulate coated with 
the SSH 2£ ■" comparison to other known formats consolidation agents which require hardemng to be 
effective. 

EXAMPLE II 

A series of tests were performed using the apparatus in Figure 2 to determine the effect of the addition of the 
teckrUac^^ 

SJSSfJIi fibers had a diameter of about 12 merons and a .ength of about 1/2 ,nch. Them«mgflu,d 
JS £Z or a gelled fluid containing 25 pounds of guar per 1 000 gallons of flu* In accordanca wrth the M 
SSE. 3Tg£n.5 20/40 sand were rled with 1 % by weight of giass fibers with a mixmg flutd and the resumng 
JumTZ'SraS through a conduit 31 into test cel. 30 to form a pack within cel. 30 agamst a screen 32 adjacent 
£Sufl33 M Thad an interior diameter of approximately 1 5/8 inch and was approximately 10 inches in length. 
A^the^k was formed, a flow of water was fcrtfcted through conduit 33 Wo ceB 30 and out 
wanner M located adjacent conduit 31 . Washer 34 had a 5/8 inch diameter hole to simulate a wel^reca^ng perfc- 
ST^eS rate of the water was continually increased until the sand pack failed and san? flowed through the 
peSatton Te gfcss fiber containing pack failed at a flow rate of 51 .4 barreis per day when gelled flurd was used as 
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the mix fluid and 41.7 barrels per day when water was used as the mix fluid. The tests were repeated including a 
tackifying compound in an amount of 0.5% V/wt of sand. The tackifying compound comprised a polyamide. The tack- 
ifying compound/glass fiber containing pack when gelled fluid was used as the mix fluid failed at 69.6 barrels per day 
and the pack prepared with water failed at 61 .9 barrels per day. 

The results clearly demonstrate the substantial increase in formation fluid flow that can be achieved from a sub- 
terranean formation containing particulate including both the fibers and the tackifying compound over the fibers alone 
without undesirable particulate production from the formation. 

EXAMPLE III 

To illustrate the effectiveness of the method of the present invention two gas wells approximately one mile apart 
in the Chase Formation were treated on the same day. One well utilized the method of the present invention employing 
a tackifying compound and the other well utilized substantially the same fluids, proppant quantity and pumping schedule 
without the tackifying compound. The approximate depth of the wells were 2800 feet containing 5 1/2 - casing cemented 
to the surface. The wells were plugged with sand prior to the treatment to a depth of about 2700 feet. The fracturing 
treatments involved a 2000 gallon prepad of treated water, a 1 2000 gallon pad pumped at 35 barrels per minute utilizing 
a borate crosslinked guar-containing fluid, a 21000 gallon fracturing treatment pumped at 30 barrels per minute con- 
taining 12/20 mesh sand introduced in a ramped schedule from 1 to 8 pounds per gallon for a total sand content of 
about 1 20,000 pounds. The fracturing treatment utilized a borate crosslinked guar-containing fluid including in one well 
0. 1 gal tackifying compound per 1 00 pounds of sand. The wells were flushed with 1 000 gallons of fluid after the fracturing 
treatment. The treatment fluids also contained the typical biocides, breakers and surfactants utilized in conventional 
fracturing fluids. Thereafter, the wells were cleaned out and the volumes of sand determined as follows: 
Well without tackifying compound- 
Tag sand in wellbore at 2710 feet and clean out to bottom of hole at 2818 feet with sand pump. 
Total sand recovered to clean wellbore was 491 gallons. This was over three times the tubing volume originally 
containing sand thereby indicating significant immediate sand flowback. 

The well was blown down for 45 minutes after which an additional 292 gallons of sand were recovered from the 
wellbore. Over the next three days an additional 168 gallons of sand were recovered and the well continued to 
• produce sand as treatment fluid was recovered by pumping the wellbore. Total sand produced after wellbore 
cleanout was 881 gallons. 

Well with tackifying compound- 
Tag sand at 2700 feet and clean out with sand pump to 2796 feet. 
Total sand recovered to clean wellbore was 127 gallons. 

The well was blown down for 20 minutes after which 1 gallon of and was recovered from the wellbore. Over the 
next two days an additional 5 gallons of sand was recovered as treatment fluid was recovered from the wellbore 
by pumping. 

The treatment utilizing the method of the present invention resulted in approximately 6 gallons of sand returning 
to the wellbore after the treatment The treatment performed without the tackifying compound resulted in excess of 
881 gallons of sand returning to the wellbore. These results clearly illustrate the benefits to be derived from use of the 
present invention in reduced rig time for sand recovery from the treated well versus the untreated well. Further benefits 
would result from reduced repair costs from produced sand induced damage to pumps and other surface equipment. 

While the present invention has been described with regard to that which is currently considered to comprise the 
preferred embodiments of the invention, other embodiments have been suggested and still other embodiments will 
occur to those individuals skilled in the art upon receiving the foregoing specification. 



Claims 

1 . A method of treating a subterranean formation, which method comprises the steps of introducing a treatment fluid 
into a subterranean formation; admixing with at least a portion of said fluid, a particulate which is introduced into 
and deposited within said formation; admixing with at least a portion of said particulate a liquid or solution of a 
tackifying compound whereby at least a portion of said particulate is at least partially coated by said compound 
such that the critical resuspension velocity of said at least partially coated particulate is increased by at least about 
50 percent when tested at a level of 0.5% active material by weight over said particulate alone with water depositing 
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said formation. 

, 2 A method according ,o c*. 1 . where, said facing compound is admbced with satf partite in an amount 
of from 0.1 to 3.0 percent by weight ol said particulate. 
3 A method according to claim 2, where, sa« tacMying compound is admbced with sa« particufcte in an amount 
of trom 0.25 to 2 percent by weight of said particulate. 

10 4. An^thodacco^tocla^ 

of 100 percent over said particulate alone. 

is polyamide. 

*~ r. ai m 1 2 3 or 4 wherein said tackifying compound comprises predominantly a conden- 
* IS XSrJmiL^rg some tril and hfcher Corners and some monomer ac*s. 
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with a polyamine 



7 Amethodaccord^cUme.^ 
ar^nTtriethylenetetraamine, tet.aethy.ene pentaamine. am.noethylpiperaz^e. 

8 A method according to claim 6 or 7. wherein said tackifying compound has been quatemized. 

10 A method according to any of cfcims 1 to 4, wherein sad tacrine compound is at .east one of a liquid, or a 
solution of, a polyester a polycarbonate; a natural resn. 
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